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REPLEOTION  OP  LIGHT  FROM  SURFACES. 

During  the  last  two  years  the  question  as  to  the 
character  and  the  color  of  surfaces  used         with  artificial  il- 
lumination has  become  of  increasing  importance.  Practically 
nothing  has  been  written  on  the  subject,  however,  and  the  pur- 
pose of  this  investigation  is  to  obtain  some  definite  conclusions 
as  to  the  efficiencies  of  various  colors  and  surfaces  for  the 
reflection  of  light. 

Two  developments  have  brought  this  question  forward: 
(1)  the  increased  use  of  indirect  lighting,  where  the  illumina- 
tion depends  as  much  on  the  color  and  character  of  the  walls  and 
ceiling  as  on  the  source  of  illuni nation;  and  (2)  the  increased 
use  of  the  tungsten  light,  which  varies  from  the  carbon  light  in 
its  color  characteristics.  Ordinarily  the  high  efficiency  and 
whiter  light  of  the  tungsten  lamp  puts  it  far  ahead  of  the  redder 
illumination  of  the  carbon  lamp;  but  it  may  be  possible  that  with 
certain  popular  red  wall-papers  and  burlaps  the  difference  in 
absorption  of  light  more  than  makes  up  for  the  difference  in  ef- 
ficiency. This  is  one  of  the  points  which  has  been  especially 
considered  in  this  investigation. 

The  apparatus  used  consisted  of  a  daylight  hood,  a 
photometer,  a  standard  carbon  lamp,  a  substandard  carbon  lamp, 
an  ordinary  32  CP.  carbon  lamp,  a  25  watt  tungsten  lamp,  con- 
trolling resistances,  and  two  voltmeters.  The  method  of  setting 
up  this  apparatus  is  shown  by  the  accompanying  photograph. 

The  daylight  hood  consists  of  a  light  wooden  frame- 


work  shaped  like  the  frustum  of  a  square  pyramid.  Its  inner  and 
outer  surfaces  are  covered  with  black  velvet,  and  it  is  supported 
by  an  adjustable  stand.  The  larger  base,  wcich  fits  against  the 
surface  to  be  tested,  has  an  opening  about  one  foot  square.  At 
the  smaller  end  are  two  openings,  a  circular  one  into  which  the 
screen  of  the  illuminometer  is  placed,  and  a  square  one  covered 
by  a  piece  of  thin  ground-glass.  Behind  the  ground-glass  is  a 
light-tight  box  in  which  a  lamp  may  be  placed,  either  carbon  or 
tungsten  as  desired.  The  distance  from  the  ground-glass  to  the 
wall,  when  the  hood  is  in  position  for  testing  a  surface,  is 
exactly  one  foot.  All  surfaces  inside  the  hood  and  lamp-box  not 
covered  with  velvet  are  painted  a  dull  black,  to  prevent  the 
secondary  reflection  of  light. 

The  photometer  used  was  the  Sharp-Millar  photometer 
or  illuminometer.  This  is  a  very  compact  and  accurate  instrument 
of  the  Lummer-Brodhun  type,  and  may  be  arranged  to  read  either 
in  candle-power  or  illumination  in  candle-feet.  In  all  the  meas- 
urments  made  in  this  determination,  the  readings    were  taken  in 
candle-feet.  This  means  that  the  milk-glass  screen  was  used  over 
the  end  of  the  elbow- tube  and  the  sliding  screen  between  prism 
and  standard  lamp  in  illuminometer  was  pulled  out.  With  some  of 
the  deeper  colors,  the  reflection  from  the  surface  was  so  faint 
that  it  was  necessary  to  interpose  the  lighter  of  the  absorbing 
screens  to  cut  down  the  light  from  the  standard  lamp  in  the  il- 
luminometer. This  screen  has  a  transmition  coefficient  of  .072. 
Hence  the  reading  obtained  by  the  use  of  this  screen  must  be 
multiplied  by  .072  to  get  the  true  reading  to  be  compared  with 


the  reading  obtained  with  the  apparatus  aa  in  Fig.l. 

The  method  first  proposed  was  that  outlined  "by  Carl 
Herring  in  the  Electrical  World  of  September  26,  1908,  to  meas- 
ure the  candle-power  of  the  lamp  used  in  the  box,  then  obtain 
the  coefficient  of  absorption  of  the  ground-glass,  and  finally 
compute  the  illumination  thrown  on  the  wall.  Then  the  illumina- 
tion reflected  by  the  surface  upon  the  screen  of  the  illuminom- 
eter  is  measured  in  candle-feet  by  the  illuminometer,  and  the 
ratio  of  the  two  illuminations  is  considered  the  coefficient  of 
reflection  of  the  surface.  But  this  was  rejected  as  being  sub- 
ject to  so  great  an  error  as  to  make  the  results  valueless,  be- 
cause:  (1)  The  lamp  without  the  ground-glass  in  front  was  too 
close  for  the  light  source  to  be  considered  a  point,  and  illu- 
mination the  wall  could  not  be  calculated  according  to  the  law 
of  inverse  squares;  (2)  With  ground-glass  in  front  of  the  lamp, 
the  source  of  light  could  not  be  considered  strictly  as  a  surface 
and  illumination  be  calculated  accordingly. 

So  it  was  decided  to  make  the  method  one  of  compara- 
tive illumination.  First  the  apparatus  was  arranged  as  shown  in 
Fig.l.,  and  illumination  in  candle-feet  measured  with  illuminom- 
eter screen  at  (C),  the  standard  lamp  in  illuminometer  box 
having  first  been  raised  to  the  proper  voltage,  so  that  illumi- 
nometer scale  read  correctly  in  candle-feet.  Then  the  apparatus 
was  set  up  as  shown  by  Fig ,2.,  with  illuminometer  screen  and 
ground-glass  at  same  distance  from  wall,  and  readings  were  taken 
of  illumination  in  candle-feet.  The  ratio  of  the  readings  at  (D) 
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and  (C)  give  the  coefficient  of  reflection.  Since  (C)  and  (D) 
were  equally  distant  from  the  source  of  illumination,  the  dif- 
ference in  the  readings  of  the  illumination    must  have  been 
due  to  the  absorption  by  the  surface. 

It  was  necessary  first  to  calibrate, all  instruments 
used.  This  was  a  simple  matter  in  the  case  of  the  two  voltmeters. 
It  was  also  necessary  to  calibrate  the  illuminometer  so  that  the 
scale  read  directly  in  candle-feet.  To  do  this,  a  substandard 
carbon  lamp  was  calibrated  for  candle-power  by  comparing  it  with 
a  standard  carbon  lamp  of  known  candle-power,  and  the  voltage 
determined  which  would  produce  a  certain  candle-power  on  the 
substandard.  The  substandard  used  was  calibrated  at  15.4  CP. 
at  108  volts.  Then  using  this  substandard  at  a  known  distance 
from  the  illuminometer  screen,  the  proper  illumination  in  candle- 
feet  was  calculated  from  the  law  of  inverse  squares.  Thus: 

Illumination  in  candle-feet  =  candle-power  of  lamp 

(distance  in  ft. ) 

15  4 

Therefore  illuminometer  reading  ~  g 

The  indicator  in  illuminometer  was  set  at  the  proper  point  on 
the  scale,  and  the  voltage  on  small  standard  lamp  brought  up 
until  a  balance  was  obtained.  This  was  checked  for  several  dif- 
ferent distances  and  the  average  of  these  voltages  taken  as  the 
proper  voltage  on  standard  lamp.  This  voltage,  which  averaged 
92.5  ,  was  maintained  constant  throughout  all  determinations. 

Next  a  32  CP.  carbon  lamp  was  placed  in  the  box 
behind  the  ground-glass  screen,  and  the  apparatus  set  up  as  in 
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Fig.l. A  series  of  six  readings  was  taken,  three  by  each  observer, 
and  the  results  averaged.  This  was  designated  I'c.  Then  a  sheet 
of  wall-paper  was  placed  in  front  of  the  hood  and  backed  up 
with  a  dull  white  surface  to  secure  as  near  as  possible, the 
effect  of  the  white  plaster  wall  on  which  paper  is  usually 
placed.  Next  the  illuminometer  screen  was  placed  at  the  rear  of 
the  hood,  exactly  one  foot  from  the  surface  being  tested,  as 
shown  in  Pig. 2.  Another  set  of  six  readings  was  taken  and  ave- 
raged ,  and  the  results  designated  as  I"     .  Then  the  coefficient 

I" 

of  reflection  of  that  surface  =  Kc  =   °—  .  In  the  same  way  a 

series  of  readings  for  the  same  surfaces  was  taken  with  a  25 
watt  tungsten  lamp  in  the  hood-box,  and  the  reflection  coeffi- 
cient (Kt)  of  those  surfaces  with  the  tungsten  light  determined. 
This  afforded  a  means  of  comparing  the  reflection  of  carbon  and 
tungsten  light  under  similar  conditions. 

In  all  these  readings,  care  was  taken  to  keep  voltages 
on  hood-lamp  and  illuminometer  lamp  at  108  and  92.5  respectively, 
to  keep  plane  of  illuminometer  screen  parallel  to  surface  to  be 
tested,  and  to  see  that  lamp  in  hood  was  turned  to  the  same  po- 
sition each  time  it  was  changed,  so  that  the  filaments  should 
have  the  same  relative  position  with  respect  to  the  ground-glass. 
Readings  were  taken  for  thirty^samples  of  wall-paper,  eight 
samples  of  print  and  other  papers,  six  surfaces  for  interior 
finish,  and  three  miscellaneous  surfaces. 

Table  No.l.  shows  data  for  calibration  of  apparatus, 
before  this  was  taken,  the  substandard  No. 1742  had  been  cali- 


brated  at  15,4  CP.  at  108  volts  A.C.  This  voltage  was  taken 
rather  than  110,  because  in  some  of  the  buildings  110  could  not 
be  obtained  because  of  line  drop.  Table  No. 2.  shows  data  for 
those  wall-papers  from  which  readings  could  be  secured  without 
the  use  of  the  absorbing  screen.  Table  No. 3.  shows  data  for  sur- 
faces with  which  it  was  necessary  to  use  the  lighter  of  the  two 
absorbing  screens  between  prism  and  standard  lamp  in  illuminom- 
eter.  In  one  column  are  the  readings  using  this  screen,  and  in 
another  the  computed  true  illuminometer  reading. 

True  illumination  =  Ilium.  Reading  x  .072  .  This 
latter  computed  reading  is  the  (ln)  used  in  computing  the  coeffi- 
cient of  reflection  for  that  surface.  Table  No. 4.  gives  color 
and  pattern  description  of  wall-paper  tested,  these  being  num- 
bered the  same  as  in  the  other  tables.  In  specifying  the  colors, 
the  classification  of  shades  in  Prang's  sample  book  of  standard 
colored  papers  was  used.  Table  No. 5.  is  for  solid  surfaces,  for 
interior  surfaces,  and  for  mirror.  Table  No. 6.  shows  data  for 
various  glazed  and  unglazed  papers.  Table  No. 7.  gives  description 
as  to  color  and  finish  of  miscellaneous  surfaces  treated. 

CONCLUSIONS. 

An  analysis  of  the  data  shows  a  surprisingly  wide 
range  in  the  reflection  coefficients,  from  .81  for  plate-glass 
mirror  to  .041  for  wall-paper  sample  No. 27.,  a  very  dark  red 
orange.  The  best  coefficient  for  wall-paper  was  .457  for  sample 
No. 8  ,  a  faint  greenish  gray  with  white  embossed  flower  pattern. 
In  general,  the  deep  rich  colors  show  the  lowest  reflection  co- 


efficient,  sample  No. 27.  reflecting  only  10  percent  as  much 
light  as  No. 8  ,  11  ,  or  20.  Hence  from  the  standpoint  of  illumi- 
nation, the  lighter  colored  papers  are  far  superior  to  the  darker 
richer  colors. 

The  surfaces  for  interior  finish  show  a  coefficient 
of  reflection  varying  from  .81  for  plate-glass  mirror  to  .185 
for  a  light  slate,  rough  water-color  plaster  in  room  121  Engi- 
neering Hall.  The  best  of  the  usual  finishes  is  the  hard  finish 
white  plaster,  with  a  reflection  coefficient  of  .58  ,  and  if 
fresh  and  clean  would  doubtless  have  reached  .60.  The  other 
surfaces  in  this  table,  however,  seem  to  have  about  the  same 
reflecting  efficiency  as  the  ordinary  light-colored  wall-papers. 

The  few  samples  of  glazed  and  unglazed  paper  exam- 
ined seem  to  indicate  that  glazing  increases    the  reflection 
coefficient  from  .435  for  sample  No.G.  to  .532  for  sample  No. A., 
an  increase  of  22  percent  due  almost  entirely  to  the  glazing  of 
the  latter. 

The  difference  between  the  efficiencies  of  the  carbon 
and  the  tungsten  lights  was  not  so  evident  as  was  expected.  In 
general,  the  whiter  and  lighter  colored  surfaces  showed  an  ad- 
vantage of  about  .01  to  .02  in  reflection  coefficient  in  favor 
of  the  tungsten  light;  while  the  colors  at  the  red  end  of  the 
spectrum,  red,  orange,  yellow,  and  green  showed  about  the  same 
advantage  in  favor  of  the  carbon  light.  Even  with  these  colors, 
however,  the  difference  was  so  slight  that  the  much  higher  watt 
efficiency  of  the  tungsten  moro  than  counterbalanced  the  appa- 
rent advantage  of  the  other. 
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The  better  efficiency  of  the  carbon  light  with  the 
surfaces  having  deep  red,  orange,  yellow,  or  green  colors  may 
be  explained  from  the  difference  between  the  composition  of 
carbon    and  of  tungsten  light.  When  a  surface  is  spoken  of  as 
being  red,  it  is  because  the  light  reflected  from  it  to  the  eye 
contains  a  preponderance  of  the  red  or  slow  light  waves.  Orange 
light  contains  slightly  shorter  waves,  yellow  still  shorter,  and 
so  on  up  to  the  violet,  which  has  the  shortest    waves  of  the 
visible  spectrum.  Now  the  temperature  of  the  carbon  filament  is 
comparatively  cool,  as  compared  with  the  extremely  high  tempera- 
ture of  the  tungsten.  This  means  that  the  molecular  vibration  of 
the  carbon  is  much  slower  than  that  of  the  other,  and  the  light 
waves  are  consequently  longer  and  more  of  them  are  reflected 
from  colors  at  the  red  end  of  the  spectrum. 

Prom  the  test  as  a  whole,  it  is  evident:   (1)  That 
under  the  best  conditions,  a  hard  white  plaster  finish,  at  least 
one  third  of  the  light  thrown  on  the  surface  is  absorbed;  (2) 
That  a  smooth  or  glazed  surface  increases  the  amount  of  light 
reflected;  That  the  deep  ,  rich  colors  are  vastly  less  efficient 
than  white  or  light  colors;   (4)  That  from  the  watt-standpoint, 
the  tungsten  light  is  more  efficient  than  the  carbon,  even  with 
the  colors  at  the  red  end  of  the  spectrum. 
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TABLE  No.  1. 

CALIBRATION  OP  ILLUMINOMETER  SCALE  TO  READ  DIRECTLY  IN  CANDLE  FEET. 
Sub-Standard  No.  1742  gives  15.4  CP.  at  108  volts  A.C. 

Distance  of       Voltage      Voltage      Calculated  Reading    Actual  Scale 


Ilium.  Screen    of  Sub- 


on 


from  Sub- 
Standard. 

19.6  in. 

It  N 


Standard  Standard 
in  Ilium. 


ft 


26.0  in. 

n  n 

tt  n 

n  it 

tt  it 


108.5 
108.5 
107.5 
108.0 
108.0 
108.0 
108.0 
108.0 


92.8 

92.8 

92.0 

92.6 

92.4 

92.5 

92.5 

92.2 
Ave  92.5 


of  Scale 
in 

Candle  ft. 
5.7 
5.7 
5.7 
3.27 
5.27 
3.27 
3.27 
3.27 


Reading  of 
Illuminometer 
in  Candle  ft. 

5.7 

5.7 

5.7 

3.27 

3.27 

3.27 

3.27 

3.27 


NOTE:-    The  values  in  the  column  headed, "Calculated  Reading  of 
Scale  in  Candle  Feet.%  were  calculated  from  the  law  of  inverse 
squares,  the  substandard  being  considered  as  a  point. 
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TABLE  No. 

2. 

SURFACES  NOT 

REQUIRING  ABSORPTION  SCREEN. 

Carbon  Lamp  32  CP, 
I»=  2.692 

Tungsten  25  Watt. 
I»  =  2.515 

Number  of 
Sample 

Illuminometer 
Reading 

Reflection 
Coefficient 

Illuminometer 
Reading 

Reflection 
Coefficient 

1 

1.08 

.415 

.496 

.196 

2 

.678 

.294 

.665 

.264 

3 

.681 

.253 

.667 

.265 

4 

.687 

.255 

.692 

.275 

5 

.831 

.322 

.815 

.325 

6 

.555 

.206 

.586 

.233 

7 

.915 

.340 

.780 

.310 

8 

1.230 

.457 

1.110 

.440 

9 

.535 

.199 

.446 

.178 

10 

.965 

.358 

.840 

.334 

11 

1.200 

.450 

1.130 

.449 

12 

.737 

.274 

.706 

.281 

13 

1.010 

.376 

.918 

.364 

14 

.982 

.365 

.937 

.383 

15 

.995 

.369 

.945 

.386 

16 

1.035 

.385 

1.000 

.398 

17 

.760 

.282 

.740 

.294 

18 

.575 

.214 

.565 

.225 

19 

.640 

.238 

.615 

.244 

|  20 

1.200 

.446 

1.180 

.469 
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TABLE  No.  3. 

SURFACES  WITH  WHICH  ABSORPTION  SCREEN  WAS  USED. 

Carbon  Lamp  Tungsten  Lamp 

1 1  =  2.692  If  =  2.515 

c  t 


No.  of 

Sample 

Ilium • 

Reading 

wi  "th 
Screen 

True 
Ilium. 
Reading 
I" 

c 

Reflec. 
Coef. 

Ilium. 

Reading 

with 
Screen 

True 
Ilium. 

Reading 

1  t 

Reflec 
Coef. 

21 

3.30 

.238 

.089 

3.00 

,216 

.086 

22 

4.00 

.288 

.107 

3.80 

.274 

.109 

23 

4.57 

.328 

.122 

3.90 

.218 

.104 

24 

2.55 

.183 

.068 

2.30 

.165 

.065 

25 

3.75 

.270 

.100 

2.85 

.205 

.081 

26 

4.30 

.310 

.115 

3.90 

.281 

.104 

27 

1.98 

.143 

.053 

1.41 

.102 

.041 

28 

3.80 

.274 

.102 

3.35 

.241 

.096 

29 

4.30 

.310 

.115 

3.80 

.274 

.109 

30 

3.60 

.259 

.096 

2.85 

.203 

.081 

51 

3.90 

.281 

.104 

3.70 

.266 

.106 

43 

5.16 

.372 

.138 

4.93 

.356 

.142 

40 

5.28 

.380 

.151 

5.14 

.370 

.147 

Transmission  Coefficient  Screen  =  .072 
I"  =  Illuminometer  Reading  x  .072 
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TABLE  No.  4.  * 
DESCRIPTION  OF  WALL-PAPERS. 


No.  of 


Sample 

Pini sh. 

Ground. 

Pattern. 

1 

dull 

red  red  orange 

no  distinct 

2 

dull 

lighter  yellovr 

faint  leaf 

o 

U.UJL  X 

faint,  licht  erav 

4 

dull 

white,  checked  with 
faint  lines 

light  blue  blue 
green 

5 

matt 

gray 

slate,  leaf 

6 

matt 

lighter  green 
yellow, green 

dark  green 

7 

embossed 

lighter  yellow 
green 

light  green 

8 

embossed 

light  greenish 
gray 

gray  buttercup 

9 

matt 

gilt 

large,  light  gre 

10 

11 

12 
15 
14 
15 
16 
17 


matt 
dull 
matt 

dull 

dull 

dull 

dull 

dull 


white 

silver  gray 
brier  green 

gray 

gray 

gray 


lighter  yellow 
yellow  orange 

lighter  red 


leaf 

green  and  pink  rose 

small,  white  and  gilt 

glistening  green 
leaf 

blue,  green  and  pink 
rose 

brown,  green,  and 
pink  rose 

green,  pink,  and 
red  rose 

small  glazed 
small  pink  check 
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TABLE  No.  4. 

DESCRIPTION  OF  WALL-PAPERS. 

No.  of 
Sample 

Fini sh. 

Lrrounci  • 

i ax oern . 

18 

dull 

silver  gray 

light  and  brown  stripes 
with  large  green  pink 
anci  Drown  x  lowers 

19 

dull 

silver  gray 

narrow  light  and  brown 
suripes 

20 

matt 

XigXiI»©I  yt/XJLUW 

yellow  orange 

21 

dull 

dark  yellow  green 

large  ±eai 

22 

dull 

Drier  green 

ngnXi  pea  green 

2? 

dull 

UgHL  citrine 

ciarKer  yeiiow  yexxov« 
orange  and  pink 

24 

dull 

no  distinct  color 

nigmy  coiorea  nunxing 
scene 

25 

dull 

dark  yellow  orange 

small  check 

26 

matt 

cream,  small  check 

heavy  colored  fruit 
cluster 

27 

dull 

dark  red  red  orange 

darker  red  red  orange 

28 

dull 

lighter  blue  green 

light  blue  green 

29 

dull 

dark  yellow  yellow 
orange 

broad  vertical  narrow 
horrizontal  stripes 

50 

dull 

red 

broad  vertical  narrow 
horizontal  stripes 

SI 

dull 

darker  yellow  orange 

lighter  yellow  orange 

4 
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TABLE  No.  5. 
SOLID  SURFACES. 

Carbon  Lamp  Tungsten  Lamp 

I*     =  2.692  I»+  =  2.515 

c  t 

No.  of         Illuminometer      Reflection         Illuminometer  Reflection 

Surface            Reading           Coefficient  Reading  Coefficient 

41  .717  .282 

42  .887  .352 
43 

44  .497                      .185  .444  .178 

45  .925                      .344  .820  .326 

46  1.550                      .576  1.360  .541 

47  .918                      .341  .915  .365 

48  2.160                      .803  2.000  .800 
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TABLE  No.  6 

GLAZED  AND  UNGLAZED 

Carbon  Lamp 
I'c  =  2.692 


I 1 luminom e t er 

Reflection 

Reading 

Coefficient 

1.32 

.429 

1.29 

.428 

1.35 

.502 

1.02 

.377 

.78 

.288 

1.25 

.464 

1.24 

.461 

1.08 

.401 

PAPERS . 

Tungsten  Lamp 
I»t  =  2.515 


Illuminometer 

Reflection 

Reading 

Coefficient 

1.24 

.532 

1.13 

.451 

1.23 

.488 

.95 

.376 

.68 

.305 

1.16 

.461 

1.09 

.435 

1.02 

.411 
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TABLE 

No.  7. 

DESCRIPTION  OF  MISCELLANEOUS  SURFACES. 

No.  of 
Surface 

Kind  of  Surface. 

Finish. 

Color. 

32 

heavy  pamphlet  paper 

slight  glaze 

white 

33 

bristol  board 

pressed  but  not 
glazed 

white 

34 

heavy  pamphlet  paper 

well  glazed 

light  cream 

35 

heavy  pamphlet  paper 

slightly  glazed 

light  cream 

36 

heavy  pamphlet  paper 

dull 

yellowi sh 
white 

37 

print  paper 

dull 

bluish  white 

38 

1  ■?  chf.  bT*i  r+.o1  hoard 

pressed  but  not 
glazed 

orange 

39 

wall— Dacer  reversed 

rough 

B^ay 

40 

window  shade  in  room 
300 -  E.F^Lab. 

dark  red 

41 

wall  corridor  3rd  floor 
file  case 

rough  plaster 

cream  (smoky) 

42 

wall  room  121  Eng. 
Hall 

rough  plaster  non- 
gloss  water  color 

cream 

43 

brick  pier  in  room 
121  Eng.  Hall 

rough  brick 

lignt,  orown 

44 

wall  room  121  Eng. 
Hall 

rough  plaster  non- 
gloss  water  color 

light  slate 

45 

wall  in  corridor  Eng. 
Hall,  1st  floor 

rough  plaster  non- 
gloss  water  color 

lighter  yel- 
low gray 
( smoky ) 

46 

wall  in  private  house 

smooth  finish  hard 
plaster 

white  slightly 
smoked 

-17- 


TABLE  No.  7. 
DESCRIPTION  OF  MISCELLANEOUS  SURFACES 


No.  of 
Surface 

47 


48 


Kind  of  Surface. 

wall  in  room  300  E.E. 
Lab. 


plate  glass  mirror 
3/4  cm.  thick  small 
spots  showing  in  backing 


Finish. 

rough  plaster  non- 
gloss  oil 


Color. 

lighter  yel- 
low yellow 
orange  (clean 
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